Basic fibroblast growth factor promotes prehierarchical follicle growth and yolk deposition in the chicken.
Basic fibroblast growth factor (bFGF) plays a pivotal role in prompting ovarian follicular development and angiogenesis as well as inhibiting atresia. In the chicken, high laying performance depends largely on efficient healthy development of ovarian follicles. Moreover, rapid growth of oocytes resulted from abundant yolk deposition via blood circulation and intra-ovarian interactions among somatic and germ cells. The major components of yolk mass consist of very low density lipoprotein (VLDL) and vitellogenin that are taken up by maturing oocytes via VLDL receptor (VLDLR)-mediated endocytosis from blood capillaries in the theca layer and gaps between granulosa cells. Here we used immunofluorescence, BrdU, TUNEL, Western bolt and RT-qPCR methods to investigate effects of bFGF on growth and yolk deposition of chicken prehierarchical follicles. Results showed that VLDLR was mainly expressed in the granulosa cells of the prehierarchical and preovulatory follicles, and its expression declined with follicle growth. Moreover, bFGF caused a dose-dependent promoting effect on growth of small white follicles and this effect was inhibited by SU5402 (an FGFR1 antagonist). Proliferation of follicular theca externa cells was accelerated by bFGF via FGFR1-AKT signaling, coupled with augmented angiogenesis and up-regulated p-ERK expression in granulosa cells. After combined inhibition of FGFR1 and PPARγ, we found that PPARγ could also suppress VLDLR expression in granulosa cells. These results indicate that bFGF facilitated growth and yolk deposition in chicken prehierarchical follicles through promoting proliferation and angiogenesis in theca layers, and also through down-regulating VLDLR expression in granulosa cells.